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To all whom it may conceri:

Beit known that I, JAMES EDWARD HENRY
(GORDON, 4 snbject of the Queen of Great
Britain, 1"881(711]:10‘ at 28 Collingham Place,

s JKensington, in the county of Middlesex, Eng-

land, electrical engineer, have invented cer-
tain new and useful Improvements in Eleetric
Meters, (for which I have received Letters
Patent in Great Britain, No. 2,922, dated June

10 12, 1883, and No. 2,572, dated Kebruary 25,

1883,) of which the followmﬂ 18 a specifica-
tion.

This invention relates to improved meters
for registering the quantity of electricity or of

I5 electuc energy used for lighting or other pur-

poses. In many existing metels the solenoid

or galvanometer pmtwn of the apparatus |

moved by the electricity has to move the reg-
istering apparatus. The necessary friction of

20 the l@tter Iinfroduces errors.

25

30 ing alternating currents.

In apparatus constructed according to this
invention the current - indicator, Solenmd
galvanometer, or electro - mwnetlo pmtlon
moves freely, and mechanism mdependently
actuated moves the counter at short intervals
through a distance depending on the part
moved by the electricity.

The annexed drawings show the way in

which I prefer to form the meter for register-
When the meter is
used for direct currents, certain alterations
have to be made, which will be indicated in
their proper 1)1&068

Rigure 1 18 a back elevation, Flﬁ‘ 2 a front

)

35 elevablon and Fig. 3 an end view, partly in

section, Of the meter. Fig. 4 is a plan view,
partly 111 section, of the upper partof the me
ter; and Fig. 5, ¢ 'Lplan view, partly in section,
ol the lower part. I'ig. 6 shows how two sets

40 of solenolds may be used so that the meter

may be employed for recor ding two separate
and distinet currents.

The current to be measured passes through
one, two, or more (by preference through

45 three) solenoids, ¢, as shown,which draw into

them the corr espondm o number of coresd. The
object of having two, three, or more solenoids

is t0 diminish the Self-inductiou when alter-

are so made that the currents in the adjacent
wires of neighboring coils are in opposite di-
rections, and so assist each other by their mu-
tual induction. The two, three, or more coils
may be connected 1n series or pamllel, as best
suits the current to be measured and the wire
wound on them.
two, three, or more coil arrangement would

have no particular advantage over a single

coil of larger size, and consequent]y a single
coil may be used.

The cores b cousmt of thin sheet-iron, either
forming - a split tube or preferably wound
1nto a mll, so that a cross-section of the core
would form a spiral, a sheet of paper or other
insnlator being laid on the iron sheet before
rolling, soas to insulate newhbormg convolu-

IthHS from each other.

With direct earrents a solid core may be
used.

The cores are attached to a light frame and
suspended by a cord or chain to a pulley-
wheel, ¢, fixed on -a spindle, d. On the same

spindle is another pulley, ¢, from the edge of

which a weight, 7, is suspended, which just
balances the cores when no currentis passing.

From the puliey-wheel ¢ a cord or chain .
‘also goes up to the short end of a lever, 4, to

the long end of which a counter- Wewht i, 18
fixed.
segment k of a pulley, in the groove of which
the cord lies. A guard, {, protects it from be-
ing thrown out of the groove by any Sudden

Jerk.

As the counter-weight is more ralsed it gets
more leverage, (as in an ordinary postal bal-
ance,) and therefore the position in which the
coresrest indicates the strength of the current.

On the same spindle, d, which carries the
pulleys is a snail-disk, m. The curvature of
its edge is such that the distance measured
Veltlcall v downward from a certain point

above it to its upper edge is always propor-

tional to the deflecting cmrent |

The method of drawing the curve is to fix
on the spindle a circular dlSk Taced with pa-
per, and then to mark on it radial lines in the
positions which successively come into the

nating currents ‘are used, as the connections | vertical line with successive Inerements of
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With direct currents this

At the short end of the lever 18 the_
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~1ron bar, r, welded onto an iron block, s. It
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~thr'dugh the iron block and ends in a square
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“no current 1s passing and the snail-disk not
‘deflected, a short fall- when the disk is but

tive to the negative main. The alternations

¥ 18 a notch, z, and once in each revolution the

9 : - ' 355,

current in the solenoids. Distances propor-
tional to the successive currents are then meas-
ured on these lines from the edge toward the
center. The spiral line drawn through the
points thus obtained gives the shape of the
edge of the snail-disk. The longer arm of a
lever, 0, is caused by a revolving train of
wheels, n, to fall at uniform intervals of time
from its zero position to the edge of the snail-
disk. When no current is passing through
the solenoid, the longer arm of the lever ¢ is
just clear of the upper edge of the snail-disk.
1t will thus have practieally no fallat all when

slightly deflected, and a long one when it is
much deflected. Immediately after the fall
the wheel-work » "raises the lever-arm to its
zero position,and throughoutits upward jour-
ney a pawl carried by the lever engages with

the teeth of a ratchet-wheel, p, and moves the :

train of counting-wheels ¢ by an amount cor-
responding with the length of rise—that is,
with the amountof current passing at the mo-
ment of the fall.

The wheel-work = is actuated by a,-vibra,tillg

is kept in vibration by means of a small elec-
tro-magnet, ¢, wound with a fine wire of high
resistance and connected across from the posi-

of the current in the magnet keep the rod in
vibration like a tuning-fork. -

In Fig. 1 the dotted line X Y may represent
the main conductor. The shunt in which the
magnet ¢ 1s included may be represented by the
dotted line . | | |

When the meter is used for direct currents,
a make-and-break arrangement like that of an
electric bell must be added. o

The core of the magnet is screwed and passes
head at w. By means of a key the distance of
the pole from the vibrating rod ean be varied
and the amplitude of vibration adjnsted.

At the top of the vibrating rod is a cateh, v,
which engagesthe fine teeth of a ratchet-whee],
w, preferably constructed of hard steel. A
second catch, x, prevents the wheel from re- -
volving the wrong way. As long as the cur-
rent from the main goes through the magnet ¢
the ratchet-wheel w revolves at a steady and
uniform rate. By means of the train of cog-
wheels » 1t causes the brass disk v to move at
a steady but much slower rate. I preferably
adjust my meters so that this latter brass disk
y revolves exactly once per fen minutes; but
this i8 not the only useful speed. In the disk

lever o falls into this notch and allows the arm
o to fall until stopped by the snail - digk m.
When no current is passing through the solen-
olds, the arm o would still be released each
minute, but would fall no distance, and there-
fore nothing would be indicated on the count-

871

lamps are burning—the following arrange-
ment 18 adopted: The feeble current which
- works the vibrator passes on its way through
the springs o' ¢, (see Fig. 3,) which are so set
that they tend to keep the magnet - cireuit
ciosed. When no current is passing through
the solenoids, the counter-weight 4 lifts the
spring &" out of contact with ¢/, and so stops
the wheel-work. The instant that a current
capable of drawing in the cores ever so little
Ppasses 13 the solenoids thelifting of the coun-
ter-weight allows the springs to come together
and the wheel-work starts. - .

varying theratio of the two wheels @' ¢’. For
instance, if a meter constructed to work at one
hundred volts 1s wanted to work in a district
_where the electro-motive foree is one hundred
and twenty volts, the ratio of these two wheels
would have to be altered. A fine adjustment

speed of the wheel-work by means of the key
at w. | |

An escapement-wheel might be added to the
wheel-work; but I prefer not to use one.

The wholeapparatus isinclosed in a wooden
case, f/'. A cover is placed overthe key-place
w and secured by nuts fastened inside the-case.
The case 18 closed by a locked door, the key
of which would be kept by anappointed officer.
A small glass window in the door enables the
consumer to see the dials. |

house is supplied by two currents brought by
two systems of mains, part of the lamps being
on one 8ystem and part on the other. To avoid

lowing addition (shown at Fig. 6) may be
made to the meter described above., -

The height of the case may be increased and
a second set of solenoids and cores may be
placed vertically under the first. The cores
will be connected to the upper cores by rods,
cords, &e.  If currents are sent through both
sets of solenoids, the deflection of the snail-disk
will be proportional to the sum of the two
pulls and the meter will register according to
the sum of the two currents. The meter from
which the drawings have been made is suit-
able for about sixty to seventy lamps—i. e.,
for a current of fifty to sixty ampéres working
ab an electro-motive foree of one hundred to
one hundred and twenty volts. |

Having now particularly described and as-
certained the nature of my said invéntion and
in what manner the same is to be performed,
I declare that what I claim is—

1. The combination of the current indicator
or device, the position or condition of which
18 determined by the current acting thereon,

of which 1s regulated by the position or con-
dition of the current-indicator, substantially

er. As, however, it would cause unnecessary

as set forth.

wear of the wheel-work to keep it running— | 2. The combination of the solenoi'd or cur-

- The first adjustment of the meter is made by "

In certain systems of electric lighting each

the necessity of having two meters, the fol-

and an Intermittently-operating registering or
recording mechanism, the extent of movement

for instance, all day in summer-time, when no
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rent-indicator, the moving part of which 1s in-
dependently actuated by the current passing
through the indicator, an independently-oper-
- ating registering device, and an interposed
5 periodically - operated mechanism or device
which at intervals searches for the position of
the indicator of the electrical apparatus, and
thereby causes the actuation of the registering
mechanism, substantially as set forth.

10 3. Thecombination of a currentindicator or
device, the position or condition of which is
determined by the current acting thereon, a
registering or recording mechanism, a con-
tinuously-operating meehanism, and a moving

I 5 device or apparatus which is periodically

caused by.said continuously-operating mech-

anism to travel through a distance regulated |

by the position of the moving part of the in-
dicating device, and thereby causes the actua-

20 tion of the registering mechanism.

4. The combination of a solenoid or electric

‘indicating device, a cam or curved surface
moved by it, a finger allowed to move at in-
tervals from a zero position to the cam-surface,

25 mechanism for periodically operating such fin-

ger, and recording apparatus for recording

the sum of the lengths of all the journeys taken
by said finger in its movements. |
5. In an electric meter, the combination of
two, three, or more solenoid or galvanometer
coils so connected that the current in the adja-
cent wires of neighboring coils passes in oppo-
site directions, so that the coils assist each
other by their mutual induection, recording ap-
35 paratus forrecording at short intervals the po-
sitions in which the galvanometer-indicator 18
moved, and mechanism for periodically effect-
ing the movement of the recording mechanism.
6. The combination of a galvanometer, a fin-

30

40 ger or instrument which af intervals searches |

N

|

)

for the position of the galvanometer-indicator,
a vibrating rod or tuning-fork, and mechanism
for periodically moving said finger, actuated
by the rod or tuning-fork. v

7. In an electric meter in which the record-
ing mechanism is driven by the electric car-
rent, the combination of two contact fingers
or springs normally in contact, through which
the electric eurrent for driving the recording.
mechanism passes, and a weight or arm lifted so
by the solenoid or coil of the meter-whenever
a current passes and is allowed to fall when no
current is passing, to separate the contact-fin-
oers and cut off the eurrent which actuates the
recording mechanism. | g

8. In an electric meter, the combination,
with one recording mechanism and two sets of
coils, each for recording the passage of sepa-
rate currents, of interposed mechanism where-
by the current in both coils is registered on 6o
said recording mechanism, for the purpose set
forth. | '

9. The combination of the currentindicator

43

or deviece, the position or condition of which

is determined by the current acting thereon, 63
intermittently-operating registering or record-
ing mechanism, the extent of movement of
which is regulated by the position or condi-
tion of the current-indicator, actuating mech-
anism by which the registering devicesproper
are intermittently operated, and automatic
circuit completing and breaking devices, which
when a cuarrent is flowing automatically start
such actuating mechanism into operation and |
upon the cessation of the current automatic-.75
ally stop 1t. :
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- _ J. E. H. GORDON,
Witnesses: '
W. J. NorRwoOD,

WALTER J. SKERTEN.
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